Perspectives and industrial potential of PGA selectivity and promiscuity.
Penicillin G acylases (PGAs) are robust industrial catalysts used for biotransformation of β-lactams into key intermediates for chemical production of semi-synthetic β-lactam antibiotics by hydrolysis of natural penicillins. They are used also in reverse, kinetically controlled synthetic reactions for large-scale productions of these antibiotics from corresponding beta-lactam nuclei and activated acyl donors. Further biocatalytic applications of PGAs have recently been described: catalysis of peptide syntheses and the resolutions of racemic mixtures for the production of enantiopure active pharmaceutical ingredients that are based on enantioselective acylation or chiral hydrolysis. Moreover, PGAs rank among promiscuous enzymes because they also catalyze reactions such as trans-esterification, Markovnikov addition or Henry reaction. This particular biocatalytic versatility represents a driving force for the discovery of novel members of this enzyme family and further research into the catalytic potential of PGAs. This review deals with biocatalytic applications exploiting enantioselectivity and promiscuity of prokaryotic PGAs that have been recently reported. Biocatalytic applications are discussed and presented with reaction substrates converted into active compounds useful for the pharmaceutical industry.